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Abstract 
The report presents pilot part findings of the research aimed on the detection of learning styles among selected university 
students. The fundamental question of the research was to find out which learning styles university students prefer especially in 
the current period filled with modern technologies. The pilot part of the research is based on quantitative evaluation of the 
findings from standardized questionaire ILS (Index of Learning Styles) from prof. Felder (USA). 
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1. Introduction 
The following text summarizes partial conclusions of the research focused on university students' learning styles. 
 
The term learning styles was first used in 1954 by Herb Thelen. Currently there is a wide range of different 
definitions of the term learning styles, some of them are as an illustration stated bellow: 
 
The pedagogical dictionary defines learning styles as: “Learning procedures used by the individual in particular 
period of his or her life in most situations of the pedagogical type. To a certain extent they are independent of the 
subject matter. They are established on congenital basis (cognitive style) and they develop with the concurrence of 
inside and outside influences“ (Průcha, Walterová, Mareš, 2009). 
 
Jiří Mareš later describes the term learning styles as: “learning styles have the character of meta-strategy which 
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incorporates peculiar learning strategies, learning tactics and learning operations. This meta-strategy monitors, 
evaluates, directs in certain course and regulates with regard to learning conditions, to learning progression itself, to 
achieved learning results and to the social context of learning process. Styles lead the individual towards the 
learning results of certain type, but make difficult achievements of other results (often better ones)“ (Mareš, 1998). 
 
Reifová defines the term learning styles as: “learning style is a way in which a person deals with terms, with 
everyday situations, with what he or she prefers during learning, with natural tendencies and furthermore it is a way 
in which the person approaches thinking and in which he or she best perceives and processes the information“ 
(Reifová, 2005). 
 
Švec describes the learning styles in this way: “Learning styles as the individual ways of acquiring of pieces of 
knowledge express the tendencies of the pupils to proceed in a certain way during the learning process. Thus these 
are not only learning abilities, experience and skills, but also the attitudes and inner motives for learning of the given 
subject matter as well as hereditary predispositions for cognition and learning“ (Švec, 2005). 
 
According to Mareš and Skalská learning styles can be characterized as (Švec, 2005) : 
 
• Peculiar procedures when learning (peculiar by their structure, consecution, quality, flexibility of application) 
that have got the character of learning meta-strategy (strategies exerted by the pupil during the learning process 
and especially during planning, observing and evaluating of his or her own learning procedures). 
• Procedures exerted by the pupil in majority of pedagogical situations during a certain period of school 
attendance. 
• Partially dependent on subject matter (learning content) and school subject. 
• Leading to specific results, for example to a mere remembering of pieces of knowledge or to their understanding, 
which is exhibited by the ability to apply these pieces of knowledge. 
• Originating from congenital base, it means growing out of cognitive styles. 
• Evolving by a concurrence of internal and external conditions (effects), thus to a certain extent they can be 
affected and changed. 
• We do not overly realize the learning styles, they are obvious and suitable for majority of individuals who do not 
usually try to improve them in any way, we can definitely influence our learning styles, even though the change 
is not so easy. 
• Factors influencing the change of the learning style are heavily related to a change of the surroundings and to the 
extent of individual's ability for adaptation to the new surroundings. They are also connected with the natural 
maturing of the individual, with congenital conditions, physical factors (light, noise, day-time, etc.), but also with 
so called obtained factors (social and cultural influences). Thus the learning styles are influenced by: congenital 
sensory orientation, age, sex, dominant type of intelligence, particular school subject or subject matter, 
anticipated kind of cognitive thinking, his or her psycho-cognitive development, but also by the family 
background and cultural influences. 
 
2. Materials and Methods 
Altogether 35 students (including 30 women and 5 men) took part in the pilot research survey, the age structure 
ranged from 20 to 26 years, see Table 1. The respondents are full-time education students from the University of 
Hradec Králové. Currently 26 of them study bachelor studies, it means their highest achieved education level is the 
school-leaving exam, 9 students with the achieved education level “bachelor“ study follow-up master's degree 
programme. 32 respondents study the Pedagogical Faculty and 3 students attend the Faculty of Natural Sciences. 
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     Table 1. Average age of the respondents. 
 Value 
Mean 22,114 
Mode 21 
Median 
Minimum 
Maximum 
Range 
Sample variance 
Standard deviation 
Coefficient of variation 
22 
20 
26 
6 
2,339 
1,530 
6,92% 
 
The standardized questionaire – set of tests ILS (Index of Learning Styles) created by professor R. Felder and the 
team of his associates was used for testing of the students' learning styles. Felder and Silverman´s model is 
composed by four dichotomic dimensions: Active/Reflective, Sensing/Intuitive, Visual/Verbal, Sequential/Global. 
Richard Felder and Barbara Soloman created ILS (Index of Learning Styles), which is an on-line questionaire 
consisting of 44 questions that are automatically interpreted immediately after filling the questions in and sending 
the questionaire. The purpose of ILS is to detect the preferences for particular dimensions of student's individual 
learning style. 
 
The results are compiled onto the scale from 1 to 11, where the center of the scale (1-3 in both dimensions) indicates 
balance and the extremes 9-11 show strong preference. Measuring data 5-7 mean preference of the particular 
dimension, see Figure 1. 
 
 
       Results for: XY 
 
      ACT                      X                            REF 
           11  9   7   5   3   1   1   3   5   7   9   11 
                              <-- --> 
      SEN                          X                        INT 
           11  9   7   5   3   1   1   3   5   7   9   11 
                              <-- --> 
      VIS      X                                            VRB 
           11  9   7   5   3   1   1   3   5   7   9   11 
                              <-- --> 
      SEQ              X                                    GLO 
           11  9   7   5   3   1   1   3   5   7   9   11 
                              <-- --> 
• If your score on a scale is 1-3, you are fairly well balanced on the two dimensions of that scale. 
• If your score on a scale is 5-7, you have a moderate preference for one dimension of the scale and will learn more easily in a 
teaching environment which favors that dimension. 
• If your score on a scale is 9-11, you have a very strong preference for one dimension of the scale. You may have real difficulty 
learning in an environment which does not support that preference. 
Fig. 1. Learning styles results. 
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2.1. Active and reflective learners 
• Active learners tend to retain and understand information best by doing something active with it--
discussing or applying it or explaining it to others. Reflective learners prefer to think about it quietly first. 
• "Let's try it out and see how it works" is an active learner's phrase; "Let's think it through first" is the 
reflective learner's response. 
• Active learners tend to like group work more than reflective learners, who prefer working alone. 
• Sitting through lectures without getting to do anything physical but take notes is hard for both learning 
types, but particularly hard for active learners (Felder, 2005). 
2.2. Sensing and intuitive learners 
• Sensing learners tend to like learning facts, intuitive learners often prefer discovering possibilities and 
relationships. 
• Sensors often like solving problems by well-established methods and dislike complications and surprises; 
intuitors like innovation and dislike repetition. Sensors are more likely than intuitors to resent being tested on 
material that has not been explicitly covered in class. 
• Sensors tend to be patient with details and good at memorizing facts and doing hands-on (laboratory) work; 
intuitors may be better at grasping new concepts and are often more comfortable than sensors with abstractions 
and mathematical formulations. 
• Sensors tend to be more practical and careful than intuitors; intuitors tend to work faster and to be more 
innovative than sensors. 
• Sensors don't like courses that have no apparent connection to the real world; intuitors don't like "plug-and-
chug" courses that involve a lot of memorization and routine calculations (Felder, 2005). 
 
2.3. Visual and verbal learners 
• Visual learners remember best what they see--pictures, diagrams, flow charts, time lines, films, and 
demonstrations. Verbal learners get more out of words--written and spoken explanations. Everyone learns more 
when information is presented both visually and verbally. 
• In most college classes very little visual information is presented: students mainly listen to lectures and 
read material written on chalkboards and in textbooks and handouts. Unfortunately, most people are visual 
learners, which means that most students do not get nearly as much as they would if more visual presentation 
were used in class. Good learners are capable of processing information presented either visually or verbally 
(Felder, 2005). 
 
2.4. Sequential and global learners 
• Sequential learners tend to gain understanding in linear steps, with each step following logically from the 
previous one. Global learners tend to learn in large jumps, absorbing material almost randomly without seeing 
connections, and then suddenly "getting it." 
• Sequential learners tend to follow logical stepwise paths in finding solutions; global learners may be able to 
solve complex problems quickly or put things together in novel ways once they have grasped the big picture, but 
they may have difficulty explaining how they did it (Felder, 2005). 
 
3. Results and discussion 
The results of the pilot research show that in the dimension ACTIVE/REFLECTIVE prevails equilibrium in 45,71% 
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cases of respondents. However in the very next moment 31,43% of respondents prefer ACTIVE, which means that 
they learn by action, they discuss the information, apply it, explain it to the others and prefer group work. See 
Table 2. Therefore from the point of view of education it is appropriate to discuss the subject matter and apply the 
information but at the same time to leave some space for thinking. 
     Table 2. Summary ACTIVE and REFLECTIVE. 
Learning Style Respondents Percentage 
Strong ACT (9-11) 4 11,43% 
Preferred ACT (5-7) 11 31,43% 
Balanced (1-3 both) 
Preferred REF (5-7) 
Strong REF (9-11) 
16 
4 
0 
45,71% 
11,43% 
0,00% 
 
The SENSING/INTUITIVE dimension results are identical in two cases. 37,14% of students prefer SENSING, 
which means that they like to solve the problems by means of traditional methods, they prefer learning the facts, 
they do not like complications and surprises. The same number of respondents has their preferences in balance. 
Further 11,43% of addressed students prefer INTUITIVE, in other words such respondents prefer exploring the 
possibilities and relationships, they like innovations and they do not like repeating the subject matter. They tend to 
be better in understanding of new thought concepts and they prefer to work with abstracts and mathematical 
formulas, they work faster and they are more innovative, they do not like monotonous subjects and large amounts of 
memorization. See Table 3. 
     Table 3. Summary SENSING and INTUITIVE. 
Learning Style Respondents Percentage 
Strong SEN (9-11) 3 8,57% 
Preferred SEN (5-7) 13 37,14% 
Balanced (1-3 both) 
Preferred INT (5-7) 
Strong INT (9-11) 
13 
4 
2 
37,14% 
11,43% 
5,71% 
 
In the VISUAL/VERBAL dimension prevails balanced state among 42,86% of respondents. This is followed by 
34,29% preference of VISUAL, it means that the students remember best the things they see. They prefer visual 
perception, charts, diagrams, schemes and also movie compilations and demonstrations of the subject matter. See 
Table 4.  
     Table 4. Summary VISUAL and VERBAL. 
Learning Style Respondents Percentage 
Strong VIS (9-11) 4 11,43% 
Preferred VIS (5-7) 12 34,29% 
Balanced (1-3 both) 
Preferred VRB (5-7) 
Strong VRB (9-11) 
15 
4 
0 
42,86% 
11,43% 
0,00% 
 
The results of SEQUENTIAL/GLOBAL dimension are very balanced. The highest number of respondents (62,86%) 
falls into balanced part of the scale. Also other results are fairly balanced. 14,29% of respondents prefer 
SEQUENTIAL and the same number of them prefer GLOBAL. In comparison to that an interesting result is 
connected with strong preferences, where 8,57% of respondents prefer the GLOBAL learning style. This means that 
the students tend to learn in big leaps, they absorb the subject matter mostly randomly without any noticeable 
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connections. To all intents and purposes it is the principle of sudden insight, when the student all of a sudden “gets 
it”. See Table 5.  
     Table 5. Summary SEQUENTIAL and GLOBAL. 
Learning Style Respondents Percentage 
Strong SEQ (9-11) 0 0,00% 
Preferred SEQ (5-7) 5 14,29% 
Balanced (1-3 both) 
Preferred GLO (5-7) 
Strong GLO (9-11) 
22 
5 
3 
62,86% 
14,29% 
8,57% 
 
Based on the gathered findings it is, from the point of view of education, appropriate to discuss the subject matter 
and apply the information, but also at the same time to leave students some space for thinking. It is necessary to 
emphasise the facts, to afford opportunity for students to solve the problems by traditional methods, to interconnect 
particular subjects with the real world, but at the same time to reduce memorizing and enable innovations and 
unconventional attitudes. During the educational process teachers should use pictures, graphs, charts, time lines, 
movies and illustrations, all of the above mentioned obviously accompanied by commentaries. Learning process 
should proceed in linear steps with logical structure of the subject matter. 
 
4. Conclusion 
The opinions on learning styles differ in many respects, the points of view themselves vary as well. Nevertheless, 
majority of the opinions emphasise the necessity of respecting and accepting learning styles of particular students 
and pupils. The learning styles are firmly embedded in the individual's biological conditionality, thus they are not 
easy to be changed. On the contrary, it is appropriate to adapt the teaching process to the learning styles of the 
particular individuals and to apply certain teaching processes that satisfy particular learning styles. To be able to do 
so, it is essential in the best case to know the learning style of each pupil or student in particular, or at least to know 
which learning style prevails in a group of particular pupils or students. The teaching process must be adapted to 
these pieces of knowledge so that the learning results would be as effective as possible. 
 
Acknowledgements 
This research has been partially supported by the Project SV č. 1210/2015. 
 
References 
Felder, R. M., (2005). Learning Styles and Strategies [Online]. Retrieved from http://vis.lbl.gov/~romano/Ed198-
SEM/LearningStyles.pdf 
Mareš, J., (1998). Styly učení žáků a studentů. Praha: Portál. ISBN 80-7178-246-7 
Průcha, J., Walterová, E., & Mareš, J., (2009). Pedagogický slovník. Praha: Portál. ISBN 978-80-7367-647-6 
Reifová, I., (2005). Analýza obsahu mediálních sdělení. Praha: Karolinum. ISBN 80-24608-27-8 
Švec, V., (2005). Pedagogické znalosti učitele: teorie a praxe. ASPI. ISBN 80-7357-072-6 
 
